Characterization of the growth center of the avian preovulatory follicle.
Anatomical studies have suggested that the germinal disc (GD) region (GDR; GD plus overlying granulosa cells) is the growth center of the avian preovulatory follicle. The objective of this study was to characterize the physiology of the GDR by comparing the functions of two morphologically distinct populations of granulosa cells. The three markers of the physiology of individual granulosa cells examined were 1) proliferation, 2) production of plasminogen activator (PA), and 3) production of progesterone. The effect of LH on each of these functions was also evaluated. Sections 8 mm in diameter were obtained from granulosa cells associated with the GD (GD granulosa cells) and from granulosa cells on the layer distal to the GD (nonGD granulosa cells) from the five largest preovulatory follicles (F5-F1, F1 designated the largest) 12-14 h (before the LH surge) or 2 h (after the LH surge) before ovulation. Proliferation was measured using [3H]thymidine incorporation. PA activity was measured using the chromogenic substrate S-2251. Progesterone was measured by RIA. Incorporation of [3H]thymidine was very high in GD and nonGD granulosa cells from F5 and F4 follicles and decreased dramatically as the follicle progressed through the hierarchy, but remained significantly higher in GD granulosa cells compared to nonGD granulosa cells at all stages of development examined (F5-F1). Exposure of follicles to LH in vivo inhibited [3H]thymidine incorporation by GD granulosa cells in all follicles except the F5. In contrast, in vivo exposure to LH had no effect on [3H]thymidine incorporation by nonGD granulosa cells. PA production by GD granulosa cells was high throughout the stages of maturation studied (F5-F1), whereas PA production by nonGD granulosa cells decreased as follicles matured from F5 to F1. Interestingly, LH stimulated PA production by F5 GD granulosa cells, had no effect on PA production by F3 GD granulosa cells, and inhibited PA production by F1 GD granulosa cells. In contrast, LH inhibited PA production by nonGD granulosa cells in F3 and F1 follicles. Progesterone production by GD granulosa cells was low in F3 and F1 follicles. Progesterone production by nonGD granulosa cells increased as the follicle matured from the F3 to F1 stage and was stimulated significantly by LH. These data indicate that physiological differences in granulosa cell function are dependent upon the location of granulosa cells relative to the GD. GD granulosa cells are less mature, proliferate more rapidly, and produce more PA than nonGD granulosa cells, which produce more progesterone and less PA. Differences in granulosa cell function may be due to the influence of the GD, providing physiological evidence that the GDR may be the growth center of the follicle.